Abstract. For natural numbers n ≥ 3 and r ≥ 1 all natural operators A :
in the sense of [3] . We prove that for n ≥ 3 the space of all natural operators A :
is a free [(r+1)(r+2)−1]-dimensional module over C ∞ (R) and we construct explicitly a basis of this module.
In the proof we will use a result of J. Kurek [5] stating that for n ≥ 2 the space of all natural affinors on T r * over n-manifolds is an (r+1)-dimensional vector space over R.
Natural affinors can be used to study torsions of connections (see [4] ). That is why they have been classified in many papers ( [1] [2] [3] , [5]- [7] , etc.). It seems that natural affinors depending on some geometric objects (functions, vector fields, forms, etc.) can also be used to study invariants of connections depending on these objects. That is why classifications of affinors depending on some geometric objects are useful.
The usual coordinates on R n are denoted by x 1 , . . . , x n , and we write ∂ i = ∂/∂x i for i = 1, . . . , n. All manifolds and maps are assumed to be smooth, i.e. of class C ∞ .
The r-cotangent bundle. For any n-dimensional manifold M we have the vector bundle
Mf n → VB is a natural vector bundle over n-manifolds [3] .
Examples of natural operators
is an Mf n -invariant family of regular operators
from the algebra C 
Example 1. For any n-manifold M we have the identity affinor Id
, is a natural operator.
is the vertical vector field on T r * M as in Example 2.
, is a natural operator. 
Operators lifting functions to affinors

The main result. The space of all natural operators
The main result of the present paper is the following classification theorem. The proof of Theorem 2 will occupy Sections 5-9. 
Beginning of proof of Theorem 2. From now on let
A : T (0,0) |Mf n T (1,1) T r * be a natural operator, n ≥ 3. Let A : T (0,0) |Mf n T (1,1) T r * be the natural operator given by A(f ) |T r * x M = A(f (x)) |T r * x M , x ∈ M . If k ∈ R then A(k) is
A reducibility lemma
Proof. We have to show that A(f )(w) = 0 for any f : M → R and any w ∈ T y T r * M . By the naturality of A, the rank theorem and a density argument we can assume that
. Next, by the fiber linearity of A(f ) we can assume that w = ∂ 
Lemma 1 shows that A is determined by the values
A(x 1 + k)(∂ C 1 |j r 0 (x 2 ) ), A(x 1 + k)(∂ C 2 |j r 0 (x 2 ) ) and A(x 1 + k) d dt t=0 (j r 0 (x 2 ) + tj r 0 (x 3 )) for any k ∈ R.
The verticality lemma
Proof. By Lemma 1 it is sufficient to show that the vectors
are vertical for any k ∈ R. We can write
for some a i ∈ R. Using the naturality of B with respect to the homotheties τ id R n for τ = 0 we obtain
Letting τ → 0 and using (1) we see that a 1 (k) = . . . = a n (k) = 0. Then
) is vertical. Similarly we can proceed in the two remaining cases.
8. Some inessential assumptions. Let i = 1, 2. Because A is of vertical type we can write
for some γ i : R × R n → R with γ i (k, 0) = 0. By the naturality of A with respect to (
for τ = 0 we have
Letting τ → 0 we have Letting τ → 0 and using (1) 
